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IMAGE INPUTTING AND OUTPUTTING APPARATUS 

BACKGROUND O F THE INVENTION 

Fi eld of th e I n venti on 

This invention relates to an image inputting and outputting apparatus, 
more particularly to an image inputting and outputting apparatus that indicates 
estimated resolutions of printed images by colors according to resolutions of 
image data when the images are selected for printing with a print image 
outputting device which the users can operate by themselves and which can be 
provided at any specified location, for example, store, amusement facilities, etc. 

Description of Related Art 

A print image outputting device that has an image inputting part such as a 
memory card inputting part for inputting image data and displays images 
recorded in a recording medium as a list is already known. The user selects for 
selecting images for printing out of the images, and the selected images are 
printed. 

Japanese patent provisional publication No. 11-146313 discloses an 
information processing device that prints images and changes the color of the 
selected images to inform the user that the image files have been selected. 

In a browser for visiting web sites of the Internet, technics are known in 
which the sizes of images or the sizes of image file are written beside image list 
to roughly indicate a downloading time and in which a blue frame is displayed 
around an image before the image file is downloaded and a purple frame is 
displayed around the image after the image file is downloaded to inform the user 
that the image file has been downloaded. 



When image data captured with a digital camera is printed, the image is 
enlarged or reduced according to the print size. However, general users do not 
know how many pixels are needed for the print size. For example, if an image 
data whose resolution is VGA (640 x 480 pixels) is printed on an A4 paper at 
300dpi, the resolution of 2504 x 3532 pixels is required and the resolution is too 
low for the printed image to be suitable for being looked at. 

Even if the image data is printed on a postcard-sized-paper (1242 x 1832 
pixels), the printed image is not of good quality. When the image data does not 
have enough pixels for the print size, the printed image is of poor quality even if 
an interpolating processing is performed at the printing. The number of the 
pixels of the images on the image list is too small for the user to determine the 
quality of the printed image. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide an image 
inputting and outputting apparatus with which the user can easily select image 
files with resolutions suitable for the print size even if the user does not have a 
special knowledge of a quality, pixels and a resolution of photo image data. 

To achieve the above object, the present invention is directed to an image 
inputting and outputting apparatus, comprising: an image inputting device which 
reads image data of at least one image recorded in a recording medium; a 
determining device which determines a number of pixels of the image data read 
by the image inputting device; a judging device which judges quality of an image 
that will be obtained when the image data read by the image inputting device is 
outputted to an outputting apparatus that performs at least one of printing and 
displaying of the at least one image, according to the number of the pixels 
determined by the determining device and a number of pixels required by the 



outputting apparatus; a displaying device which displays the at least one image 
according to the image data read by the image inputting device and displays a 
judging result obtained by the judging device; an instructing device which issues 
an instruction to an image outputting device to output the image data to the 
5 outputting apparatus; and the image outputting device which outputs the image 
data to the outputting apparatus according to the instruction issued by the 
instructing device. 

To achieve the above object, the present invention is directed to an image 
inputting and outputting apparatus, comprising: an image inputting device which 
J|0 reads image data of at least one image and information on the image data 
p] recorded in a recording medium; a determining device which determines a 
number of pixels of the image data read by the image inputting device; a judging 
J£ device which judges quality of an image that will be obtained when the image 
■j data read by the image inputting device is outputted to an outputting apparatus 
SI.5 that performs at least one of printing and displaying of the at least one image, 
=H according to the number of the pixels determined by the determining device and 
□ a number of pixels required by the outputting apparatus; a displaying device 
which displays the information on the image data read by the image inputting 
device and displays a judging result obtained by the judging device; an 
20 instructing device which issues an instruction to an image outputting device to 
output the image data to the outputting apparatus; and the image outputting 
device which outputs the image data to the outputting apparatus according to the 
instruction issued by the instructing device. 

According to the present invention, the user can easily select image files 
25 with resolutions suitable for the print size even if the user does not have a special 
knowledge of a quality, pixels and a resolution of photo image data. 



BRIEF DESCRIPTION OF THE DRAWTNGS 

The nature of this invention, as well as other objects and advantages 
thereof, will be explained in the following with reference to the accompanying 
drawings, in which like reference characters designate the same or similar parts 
5 throughout the figures and wherein: 

Fig. 1 is a block diagram showing an image inputting and outputting 
apparatus according to the present invention; 

Fig. 2 is a drawing showing an image source selecting picture displayed 
t «3 on a touch screen of the image inputting and outputting apparatus; 
|I0 Fig. 3 is a drawing showing an image output method selecting picture 

displayed on the touch screen; 

Fig. 4 is a drawing showing an image input procedure picture displayed 
* ? on the touch screen of the image inputting and outputting apparatus; 
*;1 Fig. 5 is a diagram showing a print image selecting picture for realizing 

°I5 resolutions of print images from colors; 

Fig. 6 is a table showing qualities of prints according to numbers of 
pixels and print sizes; 

Fig. 7 is a commercial picture displayed while main image data of image 
files are read; 

20 Fig. 8 is a drawing showing a selected image displaying picture on which 

only images selected on the print image selecting picture are displayed; and 

Fig. 9 is a commercial picture displayed while images to be printed are 
transmitted. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
25 This invention will be described in further detail by way of example with 
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reference to the accompanying drawings. 

Fig. 1 is a block diagram showing an image inputting and outputting 
apparatus according to the present invention. 

As shown in Fig. 1, the image inputting and outputting apparatus 10 
comprises a print scanner 14 that is an inputting device for inputting an image 
(original image) of a print 12 as data, a film scanner 18 that is an inputting 
device for inputting an image of a film 16 as data, a CD drive 22 that can read 
image data recorded in a CD 20 such as a CD-ROM and a CD-R and output 
image data to the CD 20, a PC-CARD reader and writer 26 that can read image 
data recorded in a PC-CARD 24, which is a semiconductor recording medium, 
and output image data to the PC-CARD 24, a ZIP drive 30 that can read image 
data recorded in a ZIP 28, which is a magnetic recording medium, and output 
image data to the ZIP 28 and a floppy disk drive 34 that can read image data 
recorded in a floppy disk 32, which is a magnetic recording medium, and output 
image data to the floppy disk 32. 

The image inputting and outputting apparatus 10 also comprises an I/O 
port 36 that inputs and outputs digital signals, a network I/F 38 that is an 
interface for connecting the image inputting and outputting apparatus 10 to a 
network such as LAN and Ethernet and inputting and outputting image data and 
other data, a bar code printer 40 that outputs information on a file name and a 
print size of an image to be printed as a bar code, a touch screen 42 that is a 
displaying and inputting device that displays a picture for a user and inputs an 
image or an icon the user selects, a modem 44 that is an interface for inputting 
and outputting data such as image data from and to another apparatus through a 
telephone circuit, a local printer 46 that prints an image and an information 
processing device 48 that controls the image inputting and outputting apparatus 
10 and determines the pixel number of image data and a size and the pixel 
number of an image when it is looked at and performs calculation and 



determination with regard to print quality and commands display of the 
determination results. The information processing device 48 is a so-called 
computer that includes a processor and a recording device. The recording 
device can store information on a resolution of image data, a resolution of an 
5 image and a resolution of an image when it is printed. 

The operation procedure of the above-described image inputting and 
outputting apparatus 10 will now be explained. 

The user sets a processing by selecting a desired item out of items 
displayed on the touch screen 42 that is a user interface as if the user talked with 
E;l0 the image inputting and outputting apparatus 10. 

jjj"! Fig. 2 is a drawing showing an image source selecting picture 60 that is 

i y 

4= displayed on the touch screen 42 of the image inputting and outputting apparatus 
* The image source selecting picture 60 in Fig. 2 is the initial picture, on 

s*"l 

SI 5 which the user selects a source of image data to be inputted. Information on the 
4= source selected by the user is stored in the information processing device 48. 
O The following icons are displayed on the image source selecting picture 

60; a print input icon 61 for selecting a method in which the print 12 is loaded in 
the print scanner 14 and the image is read from the print 12, a film input icon 62 
20 for selecting a method in which the film 16 is loaded in the film scanner 18 and 
the image is read from the film 16, a PC-CARD input icon 63 for selecting a 
method in which image data captured by an electronic camera and recorded in 
the PC-CARD 24 is read, a CD input icon 64 for selecting a method in which 
image data recorded in the CD 20 is read, a ZIP input icon 65 for selecting a 
25 method in which image data recorded in a disk of the ZIP 28 is read, a floppy 
disk input icon 66 for selecting a method in which image data recorded in the 
floppy disk 32 is read, an Internet download input icon 67 for selecting a method 
in which image data is downloaded through the Internet and an undefined icon 



68 that will be used if an inputting device is added in the future. 

The user selects one of the image sources by touching the corresponding 
one of the icons other than the undefined icon 68. If the user selects the PC- 
CARD input icon 63, then a picture in Fig. 3 is displayed. 
5 A help button 69 for showing how to operate the image inputting and 

outputting apparatus 10 is displayed on the image source selecting picture 60. 
If the user touches the help button 69, a picture showing how to use the image 
inputting and outputting apparatus 10 and the image source selecting picture 60 
is displayed. 

«I0 Fig. 3 is a drawing showing an image output method selecting picture 70 

CH that is displayed on the touch screen 42 of the image inputting and outputting 
*P apparatus 10. 

The image output method selecting picture 70 is a picture for selecting a 
s device and a method for outputting the image data and a desired output size of 
*i5 the image. Information on the image output selected by the user is stored in the 
j! information processing device 48. 

O The following icons are displayed on the image output method selecting 

picture 70; an 8-by-10-inch print icon 71 for outputting image data of the 
selected image to make a print 8 by 10 inches, a package print icon 72 for 

20 making a plurality of prints of one selected image, a multi-image package print 
icon 73 for printing a plurality of selected images at one time, a floppy disk 
recording icon 74 for recording a selected image in the floppy disk 32, a ZIP 
recording icon 75 for recording the selected image in the ZIP 28, a 3.5-by-5-inch 
print icon 76 for outputting image data of the selected image to make a print 3.5 

25 by 5 inches, an enlarged print icon 77 for making an enlarged print of an 
arbitrary size of the selected image, a CD-R recording icon 78 for recording the 
selected image in the CD-R and an Internet upload icon 79 for uploading image 
data through the Internet. 



The user selects one of the output methods of the image data by touching 
the corresponding one of the icons. If the user selects the 3.5-by-5-inch print 
icon 76, then a picture in Fig. 4 is displayed. 

A go-back button 80 for displaying the last selecting picture (the image 
5 source selecting picture 60) again and an exit button 81 for stopping the 
processing are displayed on the image output method selecting picture 70. 

Fig. 4 is a drawing showing an image input procedure picture displayed 
on the touch screen 42 of the image inputting and outputting apparatus 10. 

The image input procedure picture 82 shows a procedure and information 
KfO with regard to the PC-CARD 24. There are some different types of 
Jp semiconductor recording media, and thus a method of using each medium is 
*F shown. For example, if a PCMCIA recording medium is used, the user inserts 
the PC-CARD 24 into the PC-CARD reader and writer 26 while referring to an 

3 illustration 83. If a smart media is used, the user refers to an illustration 84; and 

O 

15 if a compact flash memory is used, the user refers to an illustration 85. 

iy 

4z After the semiconductor recording medium is set and the image input 

O becomes ready, the user touches a start button 86 for starting a reading 
processing for main image data to start reading and recording the image list of 
the image data recorded in the recording medium and information such as the 

20 size of the main images. Then, a picture in Fig. 5 is displayed. 

Fig. 5 is a diagram showing a print image selecting picture 90 for 
realizing resolutions of print images from colors in the image inputting and 
outputting apparatus 10. 

An image list for realizing the resolutions of the print images from colors 

25 is displayed on the print image selecting picture 90. The following are 
displayed on the print image selecting picture 90; an all button 93 for selecting 
all the images for printing, a none button 94 for selecting none of the images for 
printing, a selected image number displaying part 95 that displays the number of 



selected images, a view file list button 96 for displaying a list of image files read 
from the recording medium, a done button 97 for finishing selecting images for 
printing and starting to read the image data, the help button 69 for showing how 
to use the print image selecting picture 90, the go-back button 80 for displaying 
5 the last selecting picture (the image input procedure picture 82) again and the 
exit button 81 for stopping the processing. 

If the user touches an image of the image list, then the image inputting 
and outputting apparatus 10 realizes that the user has selected the image file for 
printing and selection information on the selected image file is stored in the 
£310 information processing device 48. 

en The following are displayed on the image list; an error image display 102 

that indicates image data that can not be normally read with a black frame and 
M words "Error Image", a too-small-image display 109 that indicates image data 
3 whose number of pixels is too small and is not suitable for printing with a black 

Li 

\J5 frame and words "Image too small" and a too-large-image display 107 that 

fy 

"jz indicates image data whose number of pixels is too large and there are a 

1*1 possibility that the processing time might become too long and it could cause a 
malfunction of the device with a black frame and words "Image too large". 

The following are also displayed on the image list; red-frame images 101, 

20 105 and 111 with red frames indicating that the numbers of the pixels are not 
sufficient for the print size and the resolutions of the prints will be remarkably 
low, yellow-frame images 100, 104 and 108 with yellow frames indicating that 
the numbers of the pixels are slightly insufficient for the print size and the 
resolutions of the prints will be a little remarkably low and blue-frame images 

25 103, 106 and 110 with blue frames indicating that the numbers of the pixels are 
sufficient for the print size and prints of good quality will be made. 

As described above, the images have the frames of the colors according 
to the resolutions of the prints, and thus the user can easily realize the quality of 
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the prints. Therefore, the user can select appropriate images without 
considering the relationship between the print size and the number of pixels of 
the main image data. 

Information such as file names of the images may be displayed instead of 
the images, and the information may be of colors or the information may have 
frames of colors. The quality of the prints may be represented by marks or 
words of a color. 

Fig. 6 is a table showing the qualities of the prints (colors of the frames) 
according to the numbers of the pixels and the print sizes. 

As shown in Fig. 6, the error image display is displayed with the black 
frame when the image data can not be normally read, and the too-small-image 
display is displayed with the black frame when the number of pixels of the image 
data is too small and is not suitable for printing, and the too-large-image display 
is displayed with the black frame when the number of pixels of the image data is 
too large and there are a possibility that the processing time might be long and a 
possibility that might cause a malfunction of the device. The red frame is 
displayed when the number of the pixels is not sufficient for the print size and 
the resolution of the print will be remarkably low ("FAIR" in Fig. 6). The 
yellow frame is displayed when the number of the pixels is slightly insufficient 
for the print size and the resolution of the print will be a little remarkably low 
("GOOD" in Fig. 6). The blue frame is displayed when the number of the 
pixels is sufficient for the print size and a print of good quality will be made 
("EXCELLENT" in Fig. 6). The information processing device 48 performs 
the determination. 

The quality of the print may be determined from a parameter of the 
resolution of the printer or the displaying screen. In this case, it is determined 
by the following inequalities, for example; 

FD>3xPD too large (black frame and too-large-image display), 
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3xPDaFD^PD 



excellent (blue frame), 
good (yellow frame), 
fair (red frame), and 
too small (black frame and too-small-image display), 



PD>FDs:PD/2 



PD/2>FDs=PD/10 



PD/10>FD 



wherein the PD represents a total resolution of the print (the resolution of the 
printer x print area) and the FD represents a total resolution of the image data. 

When the image of the print 12 is read with the print scanner 14 or the 
image of the film 16 is read with the film scanner 18, the size of the image and 
the resolution of the print scanner 14 or the film scanner 18 are stored in the 
information processing device 48 as the information on the image data, and the 
quality of the print is determined from the information. 

The blue-frame image 106 and the red-frame image 111 displayed on the 
print image selecting picture 90 in Fig. 5 are images of the same subject, and 
thus there seems to be no problem whichever image is selected. However, the 
number of the pixels of the main image data of the blue-frame image 106 is large 
(1800 pixels x 1200 pixels) and thus a print 3.5 by 4 inches of good quality can 
be made, and the number of the pixels of the main image data of the red-frame 
image 111 is small (320 pixels x 200 pixels) and thus the resolution of the print 
will be remarkably low. Even in this case, the user can easily realize the 
qualities of the prints only from the colors of the frames. 

After the images for printing is selected on the print image selecting 
picture 90, a commercial picture 120 in Fig. 7 is displayed and the image 
inputting and outputting apparatus 10 reads the main image data of the selected 
image files. The time until the reading is finished is indicated for the user by a 
bar graph 122 or the like since the image data is generally large. After all the 
selected image files are read, a selected image displaying picture 130 in Fig. 8 is 
displayed. 

Fig. 8 is a drawing showing the selected image displaying picture 130 on 
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which only the images selected on the print image selecting picture 90 is 
displayed. 

The following are displayed on the selected image displaying picture 
130; a selected image 131, print number inputting buttons 132 for inputting the 
number of the prints, a selected image number displaying part 133 that displays 
the number of the selected image, an image modifying button 134 for displaying 
an image modifying picture for modification of the image to be printed such as 
red-eye-effect cancellation, trimming, monotone conversion, transfer on the 
image, rotation on the image, combination with a template image, a printing start 
button 135 for starting to print the image or outputting printing condition setting 
results, an image reselecting button 136 for displaying the print image selecting 
picture 90 again, a print number displaying part 137 that shows the inputted 
number of the prints, the help button 69 for showing how to use the selected 
image displaying picture 130 and the exit button 81 for stopping the processing. 

On the selected image displaying picture 130, the user inputs the number 
of the prints with the print number inputting buttons 132 and then pushes the 
printing start button 135 for starting the printing. Then, a commercial picture 
140 in Fig. 9 is displayed. 

Fig. 9 shows the commercial picture 140 displayed while the images to 
be printed are transmitted. The time until the transmission is finished is 
indicated for the user by a bar graph 142 or the like since the main image data is 
generally large. After all the selected image files are transmitted, the local 
printer 46 outputs the inputted numbers of the selected images. 

The print data may be transmitted to a network print server such as a 
printing laboratory away from the image inputting and outputting apparatus 10 
through the modem 44 or the network I/F 38 in Fig. 1 and a network printer may 
prints the selected images instead of the local printer 46. In this case, the bar 
code printer 40 of the image inputting and outputting apparatus 10 outputs a card 
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on which the information on the images to be printed is recorded as a bar code 
for the user. By bringing the outputted card to a designated counter, the user 
can get the prints outputted from the network printer in return for the charge. 

The main image data with the resolution suitable for the display 
designated by the user may be transmitted to a server through the Internet, and 
the main image may be displayed on the screen. 

It should be understood, however, that there is no intention to limit the 
invention to the specific forms disclosed, but on the contrary, the invention is to 
cover all modifications, alternate constructions and equivalents falling within the 
spirit and scope of the invention as expressed in the appended claims. 



